The cholinergic system of the human hindbrain studied by choline acetyltransferase immunohistochemistry and acetylcholinesterase histochemistry.
A map of cholinergic cells of the human brainstem identified by immunohistochemistry of choline acetyltransferase (ChAT) is presented, along with a map of acetylcholinesterase (AChE)-containing cells and fibers. ChAT-positive structures belong to 4 brainstem systems: the cranial motor nuclei; the parabrachial complex; the reticular system; and the vestibular system. All motor nuclei of the cranial nerves, as well as the nucleus supraspinalis, are ChAT-positive. The positively staining structures of the parabrachial system include the nucleus tegmentali pedunculopontinus, and the nuclei parabrachialis medialis and lateralis. Nuclei of the reticular system containing some ChAT-positive cells include the nucleus reticularis pontis oralis and caudalis, the nucleus reticularis tegmenti pontis, the nucleus reticularis gigantocellularis, the nucleus reticularis lateralis and the formatio reticularis centralis (medulla). Structures of the vestibular and auditory systems which contain some ChAT-positive cells include the nucleus vestibularis lateralis, and the nuclei olivaris superioris medialis and lateralis. All ChAT-positive structures stain strongly for AChE. AChE-positive, ChAT-negative structures were noted in several sensory systems. The substantia nigra, locus coeruleus and raphe nuclei, known to contain non-cholinergic cells, also stain positively. The significance of the AChE-positive, ChAT-negative staining in most structures remains to be determined. A knowledge of the cholinergic systems of human brain may be important to an understanding of the pathology of a number of diseases.